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A Gas Chromatographic Method for Continuous Accelerated
Study of 0, Uptake in Fats’

HERE ARE MANY METHODS for determining oxida-

tion of fats in foods by accelerating econditions
and determining some of the reaction products as a
function of time. Among these are the manometric
techniques which utilize oxygen absorption as a
measure of stability. These methods involve measur-
ing changes in pressure or volume of gas in contact
with the sample. A major defect of the manometric
procedures is that only net pressure or volume
changes are measured. Any gas, such as COg, pro-
duced by the oxidative reaction may cause an appar-
ent reversal of oxygen uptake unless the vessel con-
taing a COz absorbent (1). A direct determination
of the composition of the gases above the autoxidized
fat should, therefore, provide the most direct mea-
surement of the rate of oxidation of the sample, in
addition to any changes in the composition of the gas
phase. (as chromatography provides a convenient,
rapid and aceurate method for this determination
(2,3).

The apparatus used in this method is the Fisher
Gas Partitioner, Model 25M, with a Sargent Recorder,
Model SR. Helium carrier gas flow rate was 80 ml/
min. The gas sample passes successively through a
drying tube containing Drierite, a first column of
30% hexamethyl phosphoramide on 60-80 mesh col-
umn pack which separates COs and a second column
containing Molecular Sieve 13X. Depending upon
the oxygen content, the volume of gas sample ranges
from 0.01-0.1 ml. The order of elution is COj, Os,
N,, CH, and CO. A complete determination of these
gases may be carried out in 3-5 min. If the analysis
is limited to COs, Oz and Ny, the time is reduced to
1-2 min.

The simplest reaction vessel is a reagent bottle 250-
300 cc capacity with a 3 em O.D. neck closed with a
serum bottle stopper. The flaps of the stopper may
be further secured around the bottle neck by a rub-
ber band when pressures more than one atmosphere
develop in the headspace gases.

Experimental results have shown that at least 25
samples of gas may be withdrawn with a thin needle
without leakage in the system. A more widely use-
ful reaction vessel, especially for samples too large to

1 Publieation TP-22 of the US Army Natick {Mass.) Laboratories.

TABLE I
Oxidation Rates

Safflower Oxidation 2
oil Surface time, hr
Refined Paper 185
Refined Glass 305
Stripped Paper 7
Stripped Glass 100

2 Time for consumption of one-half of the available oxygen.

pass the neck of the flask can be made from any can
or jar. A hole 15 in. in diameter is punched in the
lid, and a dise of gum rubber or septum seal 14 in.
in diameter (No. 46887 Beckman Cat. 2500) is at-
tached to the top or the innerside with RTV silicone
iul;{ber adhesive (GE Silicone Products, Waterford,
;

Y.

The oxidation rates of refined safflower oil and the
oil stripped of its natural antioxidants (General Bio-
chemicals) were measured. The oils were applied
dropwise on 15 cm circles of No. 42 Whatman filter
paper until one gram was added. The folded filter
papers were placed in 250 ml reagent bottles. Con-
trols consisted of one gram of each oil placed directly
in bottles. The bottles were then closed with the rub-
ber serum stoppers described, and were incubated at
50C. Oxygen was determined periodically until half
of the available O» was used. Table I shows the time
in hours.

During the past three years we have used this
method in investigating the effects of antioxidants
and prooxidants in autoxidation of dehydrated mili-
tary rations and model food systems in accelerated
storage. Oxygen uptake and changes in gas compo-
stilon curves may be completed in a few hours or sev-
eral days, depending on storage temperature.
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High Oleic Acid Safflower Oil: A New Stable Edible Oil

URING RECENT YEARS safflower oil has had increas-
ing use as an edible oil because of its high un-
saturation and good quality. Its iodine value (ca.
144) results from a linoleic acid content in excess of
70% and a negligible linolenic acid content. As a
cooking oil, however, safflower has not penetrated
large markets because it tends to form considerable
polymeric materials. The polymers are formed by
oxidative, rather than purely thermal, reactions in-
volving the linoleic acid, even though peroxide con-
tents are extremely low while cooking is taking place.
Recently, Knowles and co-workers at the University
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of California (Davis) have reported a mnew variety
of high oleic acid safflower seed (UC-1) in which
the content of oleic acid is almost 80% of the total
fatty acids (Table I) (1). We have previously re-

TABLE I
Fatty Acid Contents of SBafflower Oils (%)

Ue1 Commercial

(average)
Palmitic 5.4 6.0
Stearic 1.7 4.0
Oleic 80.7 14.0
Linoleic 12.2 76.0




